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1.

INTRODUCTION

1.1

1.2

Project Summary

Dewberry is under contract to the United States Geological Survey to provide surveyed
control points for the above referenced USGS Task Order. Towill, Inc. was
subcontracted by Dewberry to complete this task. The control points will be used to
validate the newly acquired lidar and generate both Non-vegetated Vertical Accuracy
(NVA) and Vegetated Vertical Accuracy (VVA) reports.

The ground survey was conducted during periods in April and May, 2016. The
exclusive source of control for this Lidar campaign and Control survey consisted of
Continuously Operating Reference Stations operated by the Plate Boundary
Observatory (PBO) branch of UNAVCO (http://www.unavco.org/projects/major-
projects/pbo/pbo.html). The western coastal and coast mountain ranges of the
United States include hundreds of the PBO CORS that are publically funded and, with
coordination in advance, can be operated at a high collection rate (1-hertz) and the
data obtained via simple File Transfer Protocol.

The horizontal datum for this project is the latest realization of NAD83, namely
NADS83(2011), epoch of 2010.0. The datum is realized by the published horizontal
coordinates of the PBO CORS. These values were obtained via the National Geodetic
Survey (NGS - www.ngs.noaa.gov/CORS) and the Scripps Orbit and permanent Array
Center (SOPAC - sopac.ucsd.edu/processing). See Table 1 for a list of the published
coordinate values.

The vertical datum for this project is NAVD88. The datum is realized by the published
ellipsoid heights of the PBO CORS and the absolute application of the geoid model
GEOID12B. These heights were obtained via the National Geodetic Survey (NGS -
www.ngs.noaa.gov/CORS) and the Scripps Orbit and permanent Array Center
(SOPAC - sopac.ucsd.edu/processing). See Table 1 for a list of the published ellipsoid
heights.

Points of Contact
Questions regarding the technical aspects of this report should be addressed to:
Towill, Inc.

Keith Kirkby, PE

Survey Engineer

7222 Commerce Center Dr.
Suite 230

Colorado Springs, CO 80924
(719) 243-5990
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1.3 Project Area

The project boundary falls along an approximately 500 meter wide corridor on the
coastline between Tijuana, Mexico and Port Townsend, WA as depicted below:
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PROJECT DETAILS

2.1  Survey Equipment

All GPS observations were accomplished using Trimble Navigation R7 dual frequency
GPS receivers and accompanying Trimble Zephyr Geodetic antennae. Instrument
heights were measured twice in units of feet and meters and the values reduced and
compared in the field prior to leaving each station.

Control point observation data were logged for a minimum of 45 minutes and as much
as 60 minutes depending on proximity to operating PBO/CORS.

2.2 Survey Point Detail

Ninety-two control points were established along the coastline. The control points
were marked with either 12” spikes or PK nails and consisted of a combination of
bare-earth, bare-earth/photo-identifiable, and low vegetation ground cover classes.
Relative static GPS observation and processing techniques were used for all survey
measurements.

The Ground Control Point locations are detailed in section 4 of this document,
“Ground Control Point Documentation Reports”.

2.3 Network Design

A primary geodetic network consisting of 55 PBO/CORS stations was established by
downloading several 24-hour data files for each station for multiple days and post-
processing the resulting baselines. The resulting network comprises 107 baselines of
a minimum 24-hour duration each. Ninety-two new control points were established
and subsequently tied into two of the PBO/CORS stations by downloading the
appropriate 24-hour RINEX files and post-processing the static observation in
Trimble Business Center. The project diagrams above illustrate the primary network
connections and the new control point locations.

2.4 Data Post-processing and Analysis

Observed relative GPS baselines were processed in Trimble Business Center. All
processed observations consist of quasi-independent baselines (i.e. in accordance
with the “n-1 baselines” rule where n = number of receivers in a given ‘session’). The
International GPS Service for Geodynamics (IGS) rapid precise orbits (igr) were used
in the processing of all baseline vectors. The ‘igr’ orbits are published with a latency
of approximately 30 hours. These orbits are globally accurate to within ~5cm and are
particularly important when processing long baselines.

One temorary base station point (in addition to the PBO/CORS) was established at
the Florence Municipal Airport in Florence, OR. This point was tied into two local
PBO stations via static GPS data acquired during the campaign.
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It is well known that the Earth’s crust deforms over time. The geometric variations
of the Earth’s surface over time must be taken into account for the realization of
terrestrial reference systems. It is for this reason that there is inherent inconsistency
between the ‘published’ coordinates of the PBO/CORS and the current survey
campaign.

For the purpose of the new control survey, the methodology employed by Towill was
to transform the published control coordinates to the mid—epoch of the GPS survey
using the National Geodetic Survey software HTDP (Horizontal Time Dependent
Positioning) software. The software employs crustal motion models that incorporate
both continuous and episodic components of crustal motion. These models assume
that points on the Earth’s surface move with constant horizontal velocities. This is a
generally accepted approach, except for years following the accelerated motion of the
plates associated with large earthquakes. The episodic motion (created by
earthquakes) is modeled by dislocation theory. The Northridge Earthquake of 1994
is an example. It is modeled by dislocation theory and is incorporated into the HTDP
software.

The published geodetic coordinates of the PBO/CORS were transformed using HTDP
from the published values (NAD83[2011], epoch 2010.0), to the datum and epoch
associated with the new surveys, viz., NAD83[2011], epoch 2016.35. This ensures
compatibility between the GPS observations (vectors), and the coordinates used as
constraints in the final network adjustment.

2.5 Adjustmments

A minimally constrained, primary network adjustment was executed to verify the
internal integrity of the baseline computations and to derive appropriate a-priori
baseline observation weighting factors. In the resulting adjustment, the estimated
variance factor (002 = 1.0002) passed the y2—test. This indicates appropriate a priori
estimates of the accuracy of the GPS baseline vectors. None of the 321 vector
component residuals or associated standardized residuals were flagged for possible
rejection under the t-max test at the 95 percent level of confidence. The relative
horizontal accuracy of the network can be assessed by reviewing the relative 95
percent confidence regions (ellipses) of the adjustment. All station pairings meet the
Federal Geodetic Control Subcommittee (FGCS) relative positioning standard for
Order B surveys (8mm + 8ppm).

The HTDP-translated latitude and longitude of each PBO/CORS and the published
ellipsoid height on the GRS80 ellipsoid were held as weighted observations in a fully
constrained primary network adjustment. The estimated variance factor (o2 =
0.9868) passed the y 2—test at the 95 percent level of confidence. This indicates that
network was not being unduly distorted by the imposition of constraints. No
residuals were flagged for possible rejection.

Ninety-two control points were established and tied into two of the PBO/CORS
stations by downloading the appropriate 24-hour RINEX files and post-processing
the static observation in Trimble Business Center. These processed vectors were
incorporated into a third least-squares adjustment to derive final coordinates and
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elevations of each of the newly established control points. The adjusted final
coordinates were then run through HTDP to translate the values back to 2010.0 from
the mid-epoch of the survey.

2.6  Published PBO Coordinates / Adjustment Constraints

The published coordinates of the PBO / CORS stations that were used as control for
this survey and, ultimately, constraints (following the HTDP process described
above) in the network adjustments is tabulated below:
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PBO / CORS Published Coordinates and Ellipsoid Heights

Horizontal Datum: NAD83(2011)
Epoch: 2010.0
Linear Unit: International Meter

Latitude Longitude Ellipsoid
! ! Height
NGS Published Coordinates
CABL 42 50 09.94308 W 124 33 47.98620 38.286
CHzz 45 29 11.44093 W 123 58 41.18376 51.161
LFLO 43 59 00.96713 W 124 06 27.69084 -6.042
NEAH 48 17 52.26367 W 124 37 29.60004 460.245
P059 38 55 42.03419 W 123 43 34.25628 -10.822
P067 35 33 06.29824 W 121 00 10.60668 107.594
P157 40 14 51.16527 W 124 18 29.00880 696.236
P172 36 13 41.05535 W 121 46 02.02944 313.190
P173 35 56 4456712 W 121 17 25.15020 339.828
P181 37 54 52.34987 W 122 22 36.26760 72.732
P185 39 15 40.67993 W 123 44 5755488 146.834
P188 38 40 04.27069 W 123 13 46.37496 209.358
P210 36 48 58.08233 W 121 43 54.58008 3.600
P231 36 37 18.02341 W 121 54 19.42416 -25.764
P316 41 33 32.86577 W 124 05 10.06188 235.389
P415 46 39 21.55259 W 123 43 47.45496 -15.081
P472 32 53 21.13976 W 117 06 16.85412 138.603
P474 33 21 18.68098 W 117 14 565.24188 183.653
P475 32 39 59.01142 W 117 14 38.11776 -24.285
P523 35 18 16.00618 W 120 51 36.93060 41.984
P534 37 03 40.41997 W 122 14 15.34524 204.804
PABH 47 12 46.06456 W 124 12 16.43148 13.277
PTSG 41 46 57.85558 W 124 15 18.66132 -9.794
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Latitude Longitude Ellipsoid
! ! Height
SBCC N 33 33 10.78852 W 117 39 41.30280 89.406
TJRN N 34 29 00.49571 W 120 07 5717748 157.816
TRND N 41 03 13.97729 w 124 09 03.06396 78.680
VNDP N 34 33 22.71092 W 120 36 59.17428 -9.147
SOPAC SECTOR Published Coordinates
CIRX N 34 06 34.38086 W 118 56 14.21628 488.885
P161 N 40 38 14.49384 W 124 12 47.05236 32.868
P177 N 37 31 41.39000 w 122 29 42.13464 72.321
P182 N 38 29 42.04021 W 123 10 52.43052 397.293
P193 N 38 07 22.55902 W 122 54 29.25540 67.104
P312 N 39 31 45.03011 W 123 4 54.09492 255.394
P315 N 39 51 48.88562 W 123 43 00.77268 258.381
P364 N 43 05 25.16694 W 124 24 33.38532 6.807
P365 N 43 23 43.85245 W 124 15 12.47796 27.467
P366 N 43 36 51.50484 W 128 58 46.47828 529.468
P367 N 44 35 06.87286 W 124 03 41.59584 23.277
P395 N 45 01 20.19122 W 123 51 27.03708 53.385
P396 N 45 18 34.23391 W 123 49 22.36332 54.908
P397 N 46 25 17.81465 W 123 47 56.91588 566.625
P398 N 46 55 32.81066 W 123 54 58.05864 23.811
P401 N 47 56 13.86182 W 124 33 25.20540 36.486
P402 N 47 45 58.38217 W 124 18 21.16656 24.010
P403 N 48 03 44.34448 W 124 08 27.08628 284.951
P407 N 45 57 16.72355 W 123 55 51.55968 -12.778
P435 N 48 03 34.36160 W 123 30 11.73996 287.623
P436 N 48 02 43.07377 W 123 08 03.59016 191.191
P437 N 48 00 06.49840 W 122 27 32.90436 12.789
P525 N 35 25 32.74939 W 120 48 29.25720 271.978
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Latitude Longitude Ellipsoid
; a Height
P548 N 34 28 00.48986 W 119 30 14.14980 1135.502
P733 N 42 26 31.24331 W 124 24 47.81268 184.951
P734 N 42 04 35.87203 W 124 17 35.66652 113.718
PVRS N 33 46 25.89424 W 118 19 14.07036 60.538
VIMT N 34 07 35.19970 W 118 30 51.84000 554.389
VNCO N 34 16 32.74244 W 119 14 15.56124 26.345
Notes: Ellipsoid heights are to the Antenna Reference Point (ARP) for the respective PBO/CORS antel

2,7  Station Reoccupation Comparison

The allowable tolerance of + 5ecm within the 95% confidence level was specified for
the survey accuracy. Forty-six of the control points were occupied a second time at
least 4 hours, and in most cases several hours or days, after the initial occupation.

The computed coordinate values and elevations of the re-occupations were compared
with those of the initial occupations to evaluate the accuracy of the survey effort. The
RMS of the difference in coordinates is 0.007, 0.006 and 0.020 meters for each of
northing, easting, and elevation, respectively. The reoccupation results are tabulated

below:
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Dewberry
El Nino Lidar Campaign Control

RE-OCCUPATION COMPARISON

7/8/2016

Point Re-occupation dNorthing dEasting dElev
Name Name (Meter) (Meter) WEES)
CPO1 CPO1_R 0.003 0.009 -0.016
CP0O3 CPO3_R -0.008 0.000 -0.028
CP0O5 CPO5_R -0.007 0.001 -0.021
CP0O6 CPO6_R 0.000 0.000 -0.019
CP09 CP09_R -0.002 0.000 -0.015
CP11 CP11_R -0.010 0.001 0.019
CP13 CP13 R 0.007 -0.009 0.011
CP15 CP15 R 0.003 0.000 0.001
CP18 CP18 R 0.004 0.000 -0.008
CP20 CP20_R 0.010 0.009 -0.005
CP22 CP22 R -0.002 0.009 -0.003
CP24 CP24_R 0.008 -0.018 0.019
CP26 CP26 R 0.002 -0.001 -0.011
CcP28 CP28 R -0.003 0.000 0.004
CP30 CP30_R -0.007 0.009 -0.018
CP32 CP32_R 0.001 0.009 -0.002
CP34 CP34 R 0.013 0.000 -0.015
CP35 CP35 R 0.005 -0.009 0.004
CP38 CP38 R -0.005 0.000 -0.011
CP40 CP40 R 0.010 0.000 0.023
CP42 CP42 R -0.009 -0.008 0.000
CP44 CP44 R 0.007 0.009 0.024
CP45 CP45 R 0.004 -0.009 0.024
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7/8/2016

Point Re-occupation dNorthing dEasting dElev
Name Name (Meter) (Meter) (Meter)
CP48 CP48 R -0.005 0.009 0.024
CP50 CP50_R 0.001 0.000 0.001

CP51 CP51_R 0.001 0.000 -0.001
CP55 CP55_R 0.003 0.000 0.007
CP57 CP57_R -0.003 0.000 0.006
CP59 CP59 R 0.002 -0.008 0.007
CP61 CP61_R 0.001 0.000 0.003
CP63 CP63 R -0.004 0.000 0.044
CPe5 CPe5_R 0.001 0.000 0.013
CPe7 CP87_R 0.002 -0.007 0.005
CP89 CP69_R -0.002 0.000 0.008
CP71 CP71_R -0.005 0.000 -0.015
CP73 CP73 R 0.003 -0.007 -0.006
CP75 CP75 R -0.006 0.000 -0.008
CP77 CP77_R 0.001 -0.007 0.011

CP79 CP79 R 0.005 -0.007 -0.041
CP81 CP81_R 0.014 0.001 -0.037
CP83 CP83_R 0.003 0.000 0.018
CP85 CP85 R 0.013 0.000 -0.038
cpP87 CP87_R 0.010 0.000 0.017
CP89 CP89 R -0.020 -0.007 0.035
CP90 CP90_R 0.021 0.000 0.044
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FINAL COORDINATES/ELEVATIONS

3.

v o T a8ed 9102/8/L
X uies sied / did 2E8'S zevr'ogoveo | ogezeeolee | sviee- 8608905 15 och M 165822} 44 et N 02d0
uogejeBen Mo 990'2 268'69290. | eve'vorsese | Ok ge- 2625160 24 ozk M 991£9'6% ok S€ N 61d0
X yueg ered / Aid 9052 gsesesyl, | v8e /891288 | g€eege- 96 1200 (33 och M 128 L1YS pic) e N 81d0
uue3 esed / did 21891 ooeglyels | z9seevorse | 12261 25eeL Lt 9g och M 2L0v9'95 oy € N 21d0
uogejefen Mo ¥61'S 280'90v6e. | 6850951288 | 28608 89/£6'€0 0g ozh M 8029'9¢ 0g e N 91d0
X Uued sied / did 28868 Sl1'eg6c9s | 2le6cralee 99¢e 960902} 80 ozh M 2orizoe 8z ¥e N SidD
0f 8UOZ LN - SIOd JORUOD
uogejeben Mo YEY'Y 6v5'6800v2 | 689'150218€ | 605 1E- 26YS9 oF 54 611 M £8002'20 s2 ¥e N ¥1d0
X e eled / aid 5082 172 'ee0892 | £50°'e59808E | €2l e YES9L'€2 £ 611 M 881 16'GE €2 e N €1d0
uoneiebep Mo 0zZr'e VAR AANTAN RAVA 7ARTVEN W PN 0v289'9S St 611 M v2981'52 i1 ve N Zhdo
X uies sied / did €SL1L 86212021 | 62V LIGEL28 | 6LV Y- 969182} 20 611 M £9£80'80 S0 e N HdD
uogejeBen Mo 065°€E vS.9108eE | €61°2689928 | £vEE 0289191 o172 8ll M 5/£98'8Y 10 1 N 01dD
X Uied sied / did Y8y 8.£'82829¢ | 615°6£1€928 | S56°0¢E- 085€1°20 6c 8l M 2E8Y9'65 65 e N 60d0
uogejefen Mo YELSY 128'69289¢ | vov698.8.le 1L¥'6 gliov e sz 8Ll M 9v926' 12 or € N 80d0
Upieg ereg 885°E 895°15£06¢ | 006'05598.€ | €Ll ge- Y01€5°20 b 8ll M 9v681'8Y Sp £ N £0d0
X uogejefep Mo 125 gi289leLy | oozvie0zie | 928 lE- 0ve96'sy 95 LMk M £80€8'62 18 € N 90d0
X uie3 sied / did zeo69 | sosezseer | ezesoseose | slove zeT8L 1Y ey L M S862Y'2Y 2 £ N 50d0
uoneebeA Mo FAVA-4 128'89055Y | 62v2v2o89E | LELLL 9eL1LLS 8z LIt M /8188'IS 8} € N $0d0
X Upieg ereg €819 208'8S21Ly | v8Y YIRS | vio8l- 9/1€1'60 8l P4 M 129G2'1S €0 € N £0d0
uonejefen Mo 00622 0.0°08s5.y | seesee6eoe | 992 80696 0% Sl pANs M 1269222 14 43 N 20d0
X uue3 sied / did 528'€ 002'95¢28% | £€112v609E | 29v L~ 0/£81°G0 80 yARS M 6672102 18 43 N 10d0
44 8UOZ LN - SYUfOd JoRU0D

paidna20

-8y

uonduoseq

UBBW)
14BIsH
"oYlIo

oIW)

pe1osiold

(1191
wbeH
plosdiz

0'0102 :yood3
(1L 1L02)£8aVYN :wnjeq |ejuozUoH

S3LVNIGHOOD a3alsnrav IvNId

loauo9 ubredwed repi] ouIN 3
Ausgmeq

spmibuo

spmipe]

Page 20 of 23

i ject Survey Report

West Coast LiDAR Pro

EL Nino



v Jo 7 a8ed 9102/8/L

Yue3 steq / did 8c6'S| £€9°02/807 | ZIv'ov80EYy | VvO6'VI- 8026280 0 iz4% M v.Eevv'ce 10 or N 9rdo

X Uire3g eleg 967 ¥8 861'8/¥82F | L01'99EE0VY 6/8'¢S ¥6929'90 0S &cl M 08E£0'8E or 68 N SrdO
X uogejefen Mo 20L'le 766'8.6EEY | 85506868 651°¢- 2rrS6'90 or &cl M £282C'8S £e 68 N rdo
Yue3 sseg / did 26E'Se 695°6220cy | €68'G6GESEY 060°9- ovL8LvE 14 s M G988 Y 6l 68 N &rdo

X uofejefen Mo £86'95 EE6VLIBEY | €29'9250EEy 06gve (28 gvic] 44 gel M 95IvL8l 20 68 N rdo
Yie3 eleg PAR R4 2g9'69gEry | 62E°E9EI0EY S.20 2e5 1260 68 &clh M 6.80v°EE 1S 8¢ N rdO

X yueg sreg / Aid Vi67E LLE°16289Y | ¥ES'85608CY 968'C 00£66'81 14 4 M 25852'G¢ or 8¢ N ordO
uonejeBep Mo oe8'9Y 1 6988187 | 9Er¥8II9Cr | CSLVLIL 00986°1E cl s M 9EE6L'SS 6C 8¢ N 6€d0

X Yueg sleg 14724 806'/81.6V | 8CE'S0L0V2Y | 8¥S6C- 2610895 10 gl M ¥0020'cS 8l 8¢ N 88d0
uogejefen Mo 0g9v1 GEB'E6120G | L09°LEEviey | Zv1'8l- ¥0156'6C 85 445 M ceo15'9e Y0 8¢ N 28d0

Yue3 sieg / did 00g01 922'€//01S | 698'6V/80cr | S9€Ce- r101'8E 25 ol M E5V66'VE 10 8¢ N 9€d0

X uogejefen Mo 0092V 1 L6P'2EV9ES | 625982061y | ¥O0'GLL 9970680 ge el M §ge8el 8y 1S 28 N S€dO
X Yireg sieg 96919 8E6'SLSPPS | V2209889 1Y 898'8¢ 909" 07 62 el M £8880°2S 6¢ L8 N £d0
uogejefen Mo legee 92.'€826vS | 9SL0LLEvIv | 9180l 09128'VE 92 el M gvero'ee 92 L8 N £ed0

X Yue3 sieg / did 519 221'504e9S | LoL'esE8eiy | 2802 0£560°6} e 44 M 2g560°10 8l L8 N 2edo
uogejefep Mo SL9lk S9r'906E5S | £8L°06ESHIY | 6089} 809.9°€C £e (44 M 8/8v2°00 L L8 N Led0

X Yueg sleg 62508 209'vLer.S | 80T L9CrE0Y LE1E 9268155 60 el M 0Sely'6e 65 9t N 0Ed0
uofeleBep Mo 8reEvl 162 L0v109 | 192'G86/801 690°61- 8Ll or s 121 M £8.18'95 SS 9t N 62d0

X yueg siteg / Aid 1282 082788509 | 95€'G¥8L50V ovr'9- 2669871 6v 121 M 1E1SE°LE 6¢ 9t N 82d0
uogejeben Mo 6€1'82 18926565 | LLL'E919V0F £EV'9- oees Iy SS 4% M 0990612 £e 9t N £2d0

X Yueg sleg 025°Ly Py 1'Er2e6s | 0L6'7280207 £96°C) CLESY'6E €5 4% M 1969'8¢ 61 9t N 92d0
uogejefen Mo 19588 §G66°207129 | 089610001 25 vs 9129120 68 el M 16500°02 80 9¢ N §2do

X Yue3 sieg / did 200°L¥ L10°ZEEBEY | 62L'E0E9L6E Sleel 96210°00 82 el M 1821991 bei) Ge N ¥2d0
Yireg sieg 802G 280°607ES9 | S6¥'02veS6E | €80°61- 8r09E'S 1 8l el M 1G679°EL 44 Ge N £edo

X uogejefe Mo 628¢Cl 812'Er62L9 | 19V'9r8rE6s | 660 ce- 71096°IE S0 etk M 0L2/8'}E [43 Ge N 2edo
uogejefep Mo eLrel S.r'656¥89 | S.2'298926E | OvLle- 9llovrer 25 oclh M 6800828 x4 e N ledo

uondusssq

WBIsH
"oyLo

pe1dsiold

1bieH
plosdiig

spmpe]

Page 21 of 23

i ject Survey Report

West Coast LiDAR Pro

EL Nino



v Jo € a8ed 9102/8/L

uopejefiep mo L6011 soLvevvey | 681'sozriis | o068zl- 89V0L 1Y 85 €2l M 62550'8¢ ok or N 2.d0

X e ered / aid 2.0'29 L6v°155¥ey | eryo9ssgos | 808 7886922 85 €2l M 116820} g§ St N 12dD
uopejefiep moq 0£5'6 691°2/992y | 85e'820v905 | 0SEEl- 005€2°2E 95 £eh M 190£€'€E e St N 02d0

X e ered / aid €0€'8 SSTYS Iy | 997257805 | S96vL- 96/5Y'2) 85 €2l M 96/80'8¢ 2 Sv N 69d0
uopejefiep mo 1A 0z’ Loovey | 0£2'182r005 | 168'G)- 02200°€0 85 £eh M P6Y70.'28 Lh Sv N 89d0

X e sred / did 12¥'6E Sve'sLeely | 6croleaser | Ziz9l 0/£90°€2 10 veh M 2201€'80 95 44 N £9d0
uopejefiep mo gosze | voseloviy | sviesiver 105°€ 889908 ¥0 74} M 18282°88 o 44 N 99d0

X e ered / Aid 18821 208’ ovLEly | se6'9evaLey | 289 LI- 8885700 50 veh M 5601205 e 24 N 59d0
uopejefiep mo 31248 Leo'ge90ty | 282 v6z068y | 9926~ 9765210 20 748 M £05EV'2E 60 44 N ¥9d0

X e sred / aid 6.2¥ 2/8°0veL0v | 08Zovvesey | L1802 2LEBETH 60 veh M 6£192'95 25 37 N £9d0
uopejefiep mo 0522 ¥22°02920v | £08°06.pE8F | 90z8lL- 02€9.'/2 43 748 M $5690'SE 6 37 N 29d0

X e sred / did LS v€9'12L968 | 2L vI0giey | €l90e- YrELY'SE 9l vzl M G5860'7} 2 37 N 19d0
uoneebep mo 885G log090/8¢ | zogsvessly | ovlie- 89/6€'/2 XA A} M 04120'60 4! 372 N 09d0

X e ered / Aid legge | es0z82e8¢ | so0voveLsy | se6E- ¥6.79°€0 9z vl M 179692} 90 37 N 65d0
Yued sreg GEE'6S 968'2992.8 | 906'80L8v.Ly | 16671 8262162 £ 748 M 65082'20 05 47 N 85d0

X uopejefiep mo 6vsoe | L6zgiesie | oseeivsesy | 8129 9607E 65 0g iz4! M 9€955 0v Sv 47 N 25d0
Ue3 sred / aid FAR A 558960688 | 9vG'8eeolLy | eroEl- 257 08'65 XA A M £0055'60 43 47 N 95d0

X Yeg sieg 169°'9 ZLi I Ivee | 8es9ocisor | 06T ke- 02880'8} vz vl M 82L2¢° 1€ 9l 47 N S5d0
uoneebep mo 959'G YELLI0S6E | 98028559y | vivge- 8982690 9l 748 M szev9'ey 20 44 N ¥5d0

X e ered / aid eV 9l 560'81656€ | veZverozoy | socel- 9€9£0'60 Sl veh M ¥6981°00 pad 14 N £5d0
e ered / Aid 856'G LS 1Lv80Y | eve'ovesoor | 6082e- 9/0/5°€5 S0 veh M 628Y2'28 Sg 14 N 25d0

X uopejefiep mo 2002 95£'€9580F | ¥12°058025Y | 1sv e 2LL98°0E 50 4! M SEL11'20 VA 14 N 15d0
X e sred / Aid 8£9'9 0zZr'96veoy | £51'89.5vSy | vevee- 0222V ¥S 80 veh M 12£92'92 €0 14 N 05d0
uopejefiep mo vz L 2zo'6z966¢ | veoelselsy | o6 ee- 886V.12 L 748 M yoreo vl 6 oy N 6vdO

X Yieg eleg v20'6 G88'98/68¢ | 9/6'6L126vy | 9cvge- 20912 65 (AR A M ¥6890'12 ve or N 8vd0
uopejefiep mo 2116 v/821v¥8E | 865702697y | 19212 80526'6€ [FAN 741 M ologgel k4 oy N pdO

uonduoseq

WBieH
oulIo

psiosiold

1bieH
plosdilig

spmpe]

Page 22 of 23

i ject Survey Report

West Coast LiDAR Pro

EL Nino



v 4o v 93ed 9102/8/L

Yue3 sieg 215761 6.8°CIYES9 | €0L'LIYES6E | Vv.iC6L- 95GETS ) 8l 121 M 1P2oeel 44 Se N eI

uopejefiep moq L2270} L9E°EQLYOY | PO6'VCLSPES g9r 0l 020EC'6S 9l el M 59922 St 8y N 16d0

X uopejefiep moq 98¢ YECOvI8LS | S91€92CELS leg'gl- 133 %4 14 (44 M £8660'9¢ 80 8y N 06d0
X Yueg eeg / did 208'E 220°68580G | 2¢90'v6./2ES | VE®LL- 9¥859°70 i (44 M 0leloeh 20 8y N 68d0
uopejefiep moq 882°¢ 0l¥P'yrecey | CIS9610EES | 90811 8829625 0 gel M G€066'62 L0 8y N 88d0

X Yueg steg / Aid (AR 889'987I8Y | 0/2'0288CES 966'22 Yeror'ss 14 A% M LL6YSYY 920 8y N £8d0
uopejefiep mo 122y c9L'CIo/SYr | S0E9leTEeS | ¥B88SI- 96211 e A% M 1882F°08 80 8y N 98d0

X Uie3 sieg 9652 9g¢’19g6ey | 105°G90GEES | 8821 8821870 8 x4l M 08€29'Es 60 8y N S8d0
uonejefiep moq Lv6'S €50'G88907 | 816'8285VES | Leivl- cLierol Sl 1245 M 9669.°1€ Sl 8y N ¥8d0

X Ue3 sieg lel'le €02'50598¢ | L01'¥8995¢ES 1660 80v89'ty 43 el M YELIQ0L 12 °i4 N £€8d0
uopejefiep moq cg9'ce PECL299.LE | LLOSLIISES 6911 o5Er0ey 68 el M 8086270 8t 8y N 28dO

X Yueg oteg / did [14414 G90°2592.8 | 692°6./80ES 2/8'8l- 952655} 8¢ el M 6012871 SS Va4 N 18d0
uopejefiep moq clese GG2'168E6E | V18857825 ELL71) ¥8Ev 1S e el M 8£996'9¢ 44 Va4 N 08d0

X Yireg ereg 192'€e 186'626/6€ | ¥61¥9./925 267°0- 8/IvIve ¥4 el M 825681 £e Vad N 6.d0
uopejefiep mo 908, 80282507 | lov'8EL6ECS | 8ILOLL- 0892L'9F 14 el M 6506199 PAS a4 N 8.dD

X yie3 sieg L89G 2G8'6E0L1Y | 61¥'699¢E1CS 08061~ 026508} ol el M LYSSEEL ¥0 A4 N 2.dD
Yueg sleg / Aid 9829 EVS'S6L01y | €18°0484615 1eg8l- 88.Er'81 ol 1745 M 0/6€l'ey gs or N 9.d0

X Ure3 sieg 1229 9G6°EEI9Ly | 861°165V81S 68281~ ¥8Eve LS S0 1245 M 9IS ISYvE 8y or N §.dO
uopejefiep moq 9299 985°EEL8IY | SLVCISSSIS | 8I8LL- 8crEl9g €0 iz4% M 829L°ES ce or N ¥.dO

X Yueg eteg / did 9209 90E°ErS8IY | 890°02S8E 1S eLE8I- 010LE¥E €0 el M rosve ey &e or N £4d0

uonduossQq

Wby
oyl

N

ps1slold

bBH
plosdilig

spmpe]

Page 23 of 23

i ject Survey Report

West Coast LiDAR Pro

EL Nino



